Protein kinase C regulates the activity and stability of serotonin N-acetyltransferase.
Effects of protein kinase C on protein stability and activity of rat AANAT were investigated in vitro and in vivo. When COS-7 cells transfected with AANAT cDNA were treated with phorbol 12-myristate 13-acetate (PMA), both the activity and protein level of AANAT were increased. These effects of PMA were blocked by GF109203X, a specific inhibitor of PKC. Moreover, PMA increased the phosphorylation of AANAT and induced the formation of AANAT/14-3-3zeta complex. PMA did not affect the basal level of cAMP and did not involve the potentiation of the cAMP production by forskolin, indicating that PKC-dependent activation of adenylyl cyclase was excluded in transfected COS-7 cells. To identify which amino acids were phosphorylated by PKC, several conserved Thr and Ser residues in AANAT were targeted for site-directed mutagenesis. Mutations of Thr29 and Ser203 prevented the increase of enzymatic activity and protein level mediated by PMA. To explore the nature of AANAT phosphorylation, purified rat AANAT was subjected to in vitro PKC kinase assay. PKC directly phosphorylated the rat recombinant AANAT. The phosphopeptides identified by mass spectrometric analysis, and western blotting indicated that Thr29 was one of target sites for PKC. To confirm the effects of the physiological activation of PKC, rat pineal glands were treated with alpha(1)-adrenergic specific agonist phenylephrine. Phenylephrine caused the phosphorylation of endogenous AANAT whereas GF109203X or prazosin, an alpha(1)-adrenergic-specific antagonist, markedly inhibited it. These results suggest that AANAT was phosphorylated at Thr29 by PKC activation through the alpha(1)-adrenergic receptor in rat pineal glands, and that its phosphorylation might contribute to the stability and the activity of AANAT.